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cosmetic or pharmaceutic* 1 r-r^. . . 

Uied with 4- PrSt^r! 3 " 1 ^^^ ^ -=-=P^ 

. . P t^^^{s) in a suitable carrip- ^r, y_ 

ringing medications to a detent • carri e. can he employed for 

, . a ^tennineo: point of th<=> w,, • 

plication to the skin. However, topical alv 

particular si* ran 5e , a. ef^^cTt^, *— £ ™ 

>»tain is greatly tarraased ta „ ureo _ e ™ MlVB prcd >« »»ich they 

ds consider^ l^o^tt ^ ' * " t * bll * h <*" 

.to sebacecjus follicles. ~ a "^y ot the microspheres 

aim. Phanraceutical orioBtic corposition for topical ar»n 
Gaining, in a suitable c^ler, ^spheres of ^ 0 ^ 
stances with a siting point higtotiSTsO^-fnTed with i 
^product, characterised in that at least 80 % by reight ^ ^ 
;rospheres have a diameter of between 3 m and 10 m . 
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COSMETIC OR PHARMACEUTICAL COMFrKTTinu 


The fo.lowing sta.emem „ e f 0 „ description of this invention i, 


including ,he best method of performing „ k 


9 't known to : 


US 


COSMBTIC OR PHAMOCnTTICaL C03FC3XSXC3 CC^AX^^ 
KICSOSFKIRM 0? K5LTM5RS OH C7 3USST;ciC3S ?IS£2D 

Wird A? L2AST ONS 2£?IV3 PSO0CCT. 

Tta preaant iavantion ralataa to a coaeatic or 
?haxaacautical ceapoaition containing aicro*ph*r*s of 
FOlyoara or of fatty aubatAncas filled with at least 
one Activa product In a suitable carrier. 

It is kr.ovn la tha a tat* of tha art to prsp^ru 
nicrocapsulss la which tha active principla ia enclosed 
and ia not in contact with the external envircsaent 
(sae particularly .'ranch Patent 2,213,035 and European 
Patent 315,054). Hcwrver, et the tir>« of application, 
the aicrocapauio caa braaJe prsaaturely and ralaaae the 
* active priaciplo iaaadiatalj. 

j zt ia known to prepare natural or synthetic 

pclyaera la tha fora of aicroapharea by croesllrJcisg 
these polymera In auapenaion. X procaao for tha 
aanufacture of poly- ,5 -alanine aicrcspheraa ia 
described, for axaxpla, la Preach Patent 3,S3C,350. it 
ia also knovn to prepare aicroaphacas of fatty 
subatancoa . 

It ia alio known that thaaa alcroapherea are 
capable ©filming with chemical producta, in 
particulaj^aith active producta (see particularly tha 
abcveaentiorted Pranch Patent ar>d OS Patent 4,690,825), 
In tha present application, an active product aeasj any 
product having an activity froa the cosnetic or 
pharmaceutical vievpoiat. Tha aolid product foralng the 
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10 
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alcro.phT. can, in fact , S9m a- ^ ai58c ^ a ,. flr 
adsorbent aub.trato or alaa „ a blad „ for ^ 
cheaical produeta (a«« Surcp*^ p« ta „ t 2U,2S3)! 

— ^ ac *i^ Srsducts iro omsloyad 

la a auitabi, carrier ia -,hich tha .olid ,ui nt# 
for-i.g aicrospiaraa is ?ary poorly or - ;t 

oily phaaa. 

A coaoetic or pfcarsacautical cc=?ositior. • 
ccn.air.-g , ucA alC ro 9 ph.ro. illl»d vith actira 
pxoducr (3J in a ailizahla car? , 3r ^ ^ ^ 

bringing Miction, to a datar^d of ^ ^ 

1- particular for application to th* .«„. Ec^r, 
" topical *P ? l< cati0Q dc 3fl not g.n«.ll y hav. th. dasir3d 
^•ff«ctlT.n. 8 . becaua. tha •pid.ru. foraa « baxrisr. 
According to tha pr^.ont invention, it ha. baen 
found that, if tfc* aicro.phara. of th. cootie or 
phaxaac.utical ccapooiticn aw chnaan frea a particular 
aiaa range, tha af f.ctirwa.. of tie active preset 
»hicfa thay contain i 3 greatly increased in a rary 
unazpectad Stu<UeiI coadQCtod ^ ^ Ap plleant 

Coapany bar. made it peaaiM. to a.taMlah that thia 
co»ldara*U ; i«pror«ant va 8 lirj^ with the ontry of 
tha »^cro«ph«re. into aebacaoua folliclaa. 

Th. .uiject of th* P r* B .nt i^ntion i. therefor, 
a coamatic or pharmaceutical carpo.ition for topical 
application containing, in « guitablo carrier, 
aicr0fiph9r0a 01 aat ^* 1 °* ^th*tic poly^r/or of 


fatty aubgtancoa with a ~»i*ta ? - oiat n»g- 9r *>an 30 °e 
fillod with at kwt ona rtctira prcduct, chdractarisod 
in that at icsaat so 5 5y -^icht ol tho nilcrcachsrsa 
ocplcyad hava a disaatar of ^tvsas 3 <a ad I! ttS . 

In sact, aicrogphama vhich 'lava a di.iaatjr as t-'v: 
r&r.ce dafi-sd ibovo antor ths sabscaous follicla, but 
little into tha 3 kin. ?ha said ^crcspharos, thar«io«, 
salactivoiy and prcTrsssivaly rtwch tha follicular 
canal, whore tha artiva product which thay carry 
diffusa into tho follicular canal ^d tha aurrcunding 
tiaauaa. Cr. tha cthjr hand, tha aubstrata fcra^r.g tha 
aicrosphars is aubaa^uantiy rajactad by ^irtua of tha 
■tflov of sabus and/or cf tha growth of hair. Any 
undesirable raaction of tha organism towards tha aolid 
ccapound fcraiag tha aicroapharaa is thus alidad. 

It should ha nctad that, whan tha aicroapharaa 
hava a diaaotor aaaliar than 3 >a, thay also antar tha 
follicular canals, but tha homy layar as wall, i a a 
high concentration, 3ov, tils raleaaa of tha activa 
principla in tha homy layar, for axir^lo in tha caso 
of ontiacna praparationa , ia rsflactsd by tha 
appearance of ■•condaxy affects which are undaairable 
insofar a«;]|ji«-«ctiva product is ralaasad in tho 
raciona of haalthy akin which ans touched by tho 
application and which surround tha follicular channeia, 
wharaaa, in tha casa of aedicaticna ecing 
syateaically, tha activa product is r*laas«4 in a 
honvaaculaxi35jd ragion »hara, asoraovar, tha horny 


b«rri.r lnt.rv.n... 0^211 1 t^„f 3M , in 

th« ralaage of ^ acti.-^ ^«. el «^ , r ... . 

• ' lyla in --^ hcrry iayar 

eerr..pe»d. to a Auction - th. offo«i™... " c , 
edition. * a ,„ tha ^ a 

sroatar than appre^t.:. 19 ^, th , y r3Mla w1y 

AOC3U2e4 ° R tha ^ .kin without 

it, renting ln „ L^i^ tirsn9ai of tJ . a 

«?Pli = ati 0 r., .inc* th* active product ea„ only b. 

tar gating Of th» i 

* y taa ^c^.v^ products ^1 ~j-w=^ , - 

-3 ^\-k«<iiy inferior 

to that vhich is obtained far s^Vinr „,« * w 
levant Icr. , 

In oth„ vorda, th. mention propo-ea to ..ioc t 
^ 3 i = S of th* aicrc.ph.r.. 3 o a, to prc=ct 9 th.ir 
..i.ctiv. .ntry into th. a.h.cacu. foi Uclda; ^ ^ 
ca 39 of acn*, th . active product ia brou ^ fc 

•F.cifleally to th. targ.t r^icna without u^ 8a i ra±)la 
•acondary effect, on th* haalthy skia region 
.urrounding th. follicular chann.1*, in th. caM ^ 
th. activo product i. a abdication „hich 
-Y-f icaliy, th* follicular ch*r*ai constitute . 
highly efficient rout, of ganoral .dnlai.tr.tion 
i-of« a. the diffusion of th. activa prodU ct ^ to 
thi. cc^ar^nt «.rg„ onto a highly va.culari.ad 
region. 

Xt va» not obviou. that aicroapharea capahi. of 
-ntariag th. hair follicle had to hav. th. di^aaien. 


piloaabaceous orificaa is include in a aisa ranga 
vhich ia quit* different frcs that indicated abor* in 
tha eaao of tho aicrospharaa; for oxyopia, on tha 
forahaad, this avaraga diaaatar ia batwsan 32 M a and 
32 in bjji / tha aurfaca araa of tha piloaebacaous 
orificas aituatad on the foraha*d i» approxitataly 
0.002 m* (V.J. Cunliffe, w.d.h. Parara, P. ThacJcray, 
M. William, r.a. 7cratar and 8. a. Williasa, Hritiah 
Journal of Dermatology, 1975, 95, 133). Aaauaing that 
tha contour of the follicular cLannal ia apprcxlaataly 
circular, tha avaraga dianatar of tha piloaab*caoua 
orificaa can be aatisatad, according to thia papar, at 
50.5 Ma. Thia diaaatar, radatarainad by tha Applicant 
Canpany by aaaauraaant of tha aisa of tha piloaabaceoua 
orificaa aituatad on tha akin of tha forahaad of six 
haalthy volunteers, ia found to b« bttmn 32 >m and 
82 ?m (aaa atudy daacribad in taat fi of tha praaant 
application). Thia conaidarabla diffaranca botmn tha 
range of tha di&aataxa of piloaabacaoua orificaa and 
tha rang* of diaaetari of tha effactivo aicroapharae 
mada the invention particularly aurpriaing for tha 
apacialiat. Thia auxpriaing natura ia furtharaora 
confirmed byjthm fact that in tha aboveaa.-.tionad 08 
Patant 4,6*0,825, tha alia indicationa auppliad «x» 
aiaad only at aicrotpharei which hava diasatara of 
batveon 10 and 100 >ji. 

Tho ad.croiphoraa which have tha doairad eiie can 
bo aelectad by acraoming, aapocially in a aoiat aadiua, 
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Ca " for auaufactur. of th* .<„ 
«t».ll* tll , ^ PMrl " t:0n '<**•« „, th. 

for. ~« 0 , tfc / " Tlrl °^ 

th * c =f--«« ol th. .pwi.u.t. 

«i>ich h.v. th. a., tr *i dllnal p 
c^tibl. with th. *ct^ product aapleyBd> 

c-pc.ition. of th, pr. s . nt lnv . ntlon My ^ 
adrantageoualy choMn fro», 

~ •tyr« M -b*« # d polymar. 

poiym.r., .uch .« poiy, tyr . 

POl ^ a * rs ' «uch x» poly-*, 
alanine; *^ 7 ' 


*cld; 
«cid; 


- P=^r. d.^ (roa KryUc ^ >ethicryuc 


- prot.m, crosslink, 

-l=M 0r - d .' lt T * tlUttra1 ^ « * « ac ltf 
r " d * " '•"f^lorl cU otId ,, 

earbodliaid.. wtiTttor auch a. « 

- Protaina coaguiattd by haat mi» • , 

^ P° l Y»":* baaad on cely-j-a,.,,,,, 
~ , lactic °* tfycolie acid. 

cho tan froa| C " * "Ploy** *ay b. 

a«. triitaar'« , " y acldi, BU ch 

a4X ^' ■«i«ynth«tic trlglyc.rld.. or „, 
"ono.t.arat©; ^"ida. or glycarol 

V - ftty .l C0hol- ouch M CQtyi aicohei> 
«. fatty subattnc ., cw 
Pref.ra^y choaan fr{a «* l< ** 

-Iting pout of a« M ^ ^ • 

g pout of .PProx^toly b. tWMn 30'C ^ loo'c 

^z:::t producta ^ ch c - * - - 

f * WM to . kin . ^ ^ ^ choaM frOT< 

- sgantf -for traatiao acna 

*"» such aj coapounda w<*w 

-ction of r.tUold typ. fvita^n »ith 
it. i-» , (vitamin A, r.tlnoic acid or 

ita derivative ); r 

- bonioyl paroxida; 

P«t.x„ ic cr ^ 14>ralc ^ (acMr " «• 

- ■Mn-r.lnfwci., lltl „ 
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nicotinata; 

- a^»r.ti for treating hair, in particular untiles* 
or hair regiwth agents, such aa ainoaidii and 

antiaabcrrhoaics such as 8-cirbosya.tfcyIcyE -.aina cr 
©ctopirox; 

- antifungals ouch nystatin or eccr.aso.* -?; 

- aatringanta, such aa alualniua ehloridej 

- antibiotics, such aa erythxecycin and 
tetracyclic; 

- ii-r.tivirals , such as vidarabina; 

- antihypertanaors , auch ao clotldine 
hydrochloride; 

- antianginals, such aa nitrogiycarina; 

- vatodilatora, such aa bradi*yn_Ln ; 

w - aganta for treating cardiovascular disorders, 
auch as poptidaa of tha tachykinin* group, for *x»ple 
•oubataaca p*; 

- antiinflaraatory agents, auch as aspirin or 
hydrocortiaona and its darivatlvas; 

- antiallargana auch as chroaoglyeatos; 

- antipruritics, auch as phanothiaiine 
darivativaa; 

- naurot^imulants, auch as caf.*aiaa or 
theophylline; -'- 

- antidepressant aganta, auch aa lithium salta 
and, aora particularly, llthiua carbor-ata; 

- natural ccapouads coployad in c-vurobiological 
research, such aa capsaicin*; 


- anaesthetics, such a . lidocaina and procaine, 

- hoown. steroid* such as 17-a-osatradiol and 17- 

Th* suitable carrier 1 3 in aqueous fora or in th. 
fora of oil. 

Tha carrier in aqueous fora aay b. an a^oous gal 
obtain „ lta th* aid of a filing ag*„t, fucn „ the 
crosslink poiyacrylic acid 9 oId under the trad, nas. 
■Crbopol- by Goodrich B7 or th. cellulose derivative, 
-old under th. trad. na*. -lluc.l- by Earcules, or * 
hydroaicoholic gal containing, for .za»ple, propyl.™ 
glycol. It i. ai 80 poa.ibl. to as. a lipophilic aqueous 
solution such as an aqu»ou. solution of silicon**. 

th. oils vhich can ba .npioytKi «, carri.rs ar. 
liquid or semisolid oils such as triglycerides of c,-C l5 
fatty acids and thair aixturas, vaseline, liquid 
paraffin and lanolin. 

The pa of th. carrier is preferably adjusted to a 
basic value. 

The carrier is in the fora of liquid, of gel, of 
cr.u, of pa*te, of pcaad. or of dry povder. To obtain 
a pasta, a pcaada or an ointaeat, an excipient is 
added, iuch •poly.thylana glycol, a trai such a. 
baasvax or li^^lln. 

The cosmatic or pharmaceutical coapositiona 
according to the praa.nt invention generally contain 
froa 1 I to 40 * by %*eight of microsphere., .t i.., t 
80 * of which hav* diaaetera of betve.n 3 and 10 ^. 
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They .lio contain froa 0.03 % to 40 % by **i ght 0 f 
active product. 

The aicroepharas are aanufactursd by any taovn 
pxoceai. ih« polystyrene aicroapharaa era widely 
aarkatad. Those of poly-^.eia.nina can, for •s Aap i« f b* 
prepared according to th« process dascrilxid in Frsnch 
Patent 2,530,250. 

To introduce tha active product into the 
aicrogphera, tho active product is dissolvad in a 
aolv.nt or 4 aijrtux« of solvents which have a 
sufficient affinity for the coopourd forainc tna 
aicro.pheras. tecng the suitable oolvents, especially 
t for pcly-4-.ianina sphere., thr. «ay b« suctioned, for 

e*a*ple, vater, glycerol, ethanol, di.thylano glycol, 
-acetone and, in genaral, vatar-aiocible organic 
solvent* . 

wh«n a solvent has b*sn eepicyed to obtain tha 
aicroaphares filled vith active product, tha said 
■icrcspliera. may bm eoployed a« .uch or aftax r*»val 
of tha solvent regaining therein. Thin aolvent Bay have 
r«aain*d tharain as eolvent of tha active product 
and/or as a .veiling « gant for ^ .^.p^ ltmf 
vhan th« ^yaar of which it 1. «. d e ia liabla to avail 
in tha ••#aoXvwt. Whan tha microsphere, are ..ployed 
aftar reaoval of tha solvent, tha active product 
raaaina nevertheless ^ (OJf ea) ^ ^^.^^ 

on drying. Swelling of tha polymer by a .olvent 
produca. aicro.phera. in gal font, provided that tha 


21 


quantity of solvent dooa not aseaed eartain liaita, 
which axe different da pond lag ca tha polyaar of which 
the aicroepheree are a*da. «xo siicrcs;; h«rs»a fillad with 
at least ont active product, b« they dried or not, ar® 
s-Lxad with the choeen carrier. 

The cosaetis or phAraaceutical ccapoaiticn 
obtained is applied in tha usual way to the afcin, 
praferably with a gentle aajaaga. la en alternative 
fora, the aicrp sphere a are filled with an active 
product la ionised for=« in this caaa, after 
application of tha ccapo.ition to the akin, tha rtluit 
of t-V, active product aay fc* accelerated by 
icnophorosis . 

The exaxpiea given below, purely by way of 
illuatration, no llaitation being isplied, vill allow 
the invention to b« better understood. Teata X, B and c 
axe aeaaureaantj provided to explain tha raaarkabla 
ef fectiveneae of tha> c-ospounda according to tha 
invention. 
TflBt At 

la thi» teat, the aite of tho pilooebaeeoua 
orifice* la san la evaluated. Thle atudy was carried 
out OB •% 1 N* lth y volunteers (three san and threa 


wooen ) Igjjp txoa 25 to 35 yeara, and it vai carried out 
on the akin of tha forehead. 

After having carefully cleaned with eoap a region 
of s)cin of approximately 2 ca\ a dye (dark brown direct 
dy* "L'Oraal nanovative\ «ar)cated by tha ccspany known 
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4* •I'OtmI - ) is choaan &jvd i3 applied, for ?i£t©«n 
fiinutoa, to the left or right aids pert cf ®&ch 
subject's forehead. At the ©ad of the aspcsur^ tiss, 
the colours region is claan^d vith a little vater to 
rsncva tha excess dye* This region is photographed vith 
a aacrcphctcgraphic assesbly produced vith the aid of 
an Olyspus caasra, This apparatus saJcos it pc a b Lb 1 a to 
taJce otan-." irdixad photographs o£ the region to b$ 
analysed (saae distance and saxse a&gnif ication for all 
the auhj&cts). The dye «ssploy«<l is no longer visible 24 
hours aftxr the application. 

The distribution ol sis»« of the pilcsobaceoug 
orifices is ests^liahed by iaage analysis with the aid 
of the "Quantiaet 520 * apparatus froo Caj&bridge 
Instruments, frcss transparencies of the forehead. The 
apparatus measures the surface area 3 of the follicle 
openings and calculates the diaaetor D of eaeh follicle 
according to the forxulai 
D - 2 (S/ff) 

The results are giren in Table 1 balov. 

The average diaaetar of the follicles ie found to 
be between 32 >*a aad 82 *a for all the subjects 
studied. 

Tfllt B» 

Teats were carried out to establish the 
relationship between the siaa of the microspheres and 
their entry through the horny layer and the follicles 
of the huTsan akin. 
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t«tt« cnployt&d fluoraacant polyetyrtna 
aicrospharos of Yorious calibrss ixatv^n 1 and 24 &m 
vhich had tha characteristics gir«n In T&Jbla II balov. 
Thsao hatchaa of polystyrene sicrospharaa wr* 
5 auspond^d at a concentration of 10 % by vaight in a 

a±jctu_n> of triglycerides of C t ^C^ fatty acids sarkotad 
undar the trad« siaxk "Ifygliol 812" by DytLoalt &cbel; 
the toot* vera p«rfors*d on tha face lift skin of the 
fac« o£ f&sale patients agsd frca 44 to 66 y*ars. 

io sasju; 
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K 

105 

82 +/- 34 

<123 

<150 



? 

102 

(A 42 

<120 

<141 



F 

111 

82 +/- 43 

<U3 

<153 

20 


? 

U6 

52 +/- 25 

< 67 

< » 



U 

108 

79 +/- 37 

<U9 

<143 



X 

68 

79 +/- 31 

<124 

<132 
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^yarBQS dlsssstsr* 

Standard teytat-lra* 

Polyscisrcss 

Finer- 


{>«) 

(>*) 



3 


r^.A it mnj™ 








refssrtarca 



0.91 



17154 



1.17 


0.04 

17 4 S3 

height blua 

10 

3.1 


0.1 

17115 



6.83 


0.2 

18141 



7.0 


0.3 

17L&6 



9.13 

9 

0.6 

' 13140 



9.55 

10 

1.53 

18142 



23.8 

24 

4.2 

18241 




sralyse* cf tizxs* part In la siss 




supplied fcy 0S1 (Folyacisnoss Inc.). 
Flixrwcanoa typai (mo TahLa ni) . 

T^BTig IT I 



PluorMcanee 

Excitation bxx . 

Sal* s ion &ax. 



(na) 

(na) 


Bright bls» 

365 

468 

25 

T«llow-gre«n 

458 

540 
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Tha applications ara carried out, appreaLaatoly 4 
hours aftar surgical asciaion, on facial shin which ^raa 
not b^n da^p-frosan (storage at 4*C in a cold 
chasbar}. Tha akin is fraad froa its «ubcutfiftK«i 
3 tissua with a scalpel, And is than slightly atratchad 
and cinrj&d onto a support cov®r~d with sluainiua. Tha 
cutaneous auxfaca is carefully claanad by wiping with a 
papar handkarchiaf , follcvad by a alight •stripping' 
carried out with tha adhasiva taj>o aold undar tha trado 

10 nasa 'Transport". Tha various suspensions of aierobaada 
are than applied with a glass spatula for 15 ainutae, 
with 5 sinutas' maesaga, irueida 2.5-ca* application 
sites daliaitad by pl&stic riivgs bond ad using a 
cyonoacrylata pelyaer-bAsad odhtsiva aarkotad undar tha 

15 -name of "Cyonolif, At tha end of tha application time, 
the axcaso product which haa not anterad tha skin is 
reaovad with a cotton-stick followed by thraa vary 
slight applications, to tha surface of tha akin, of a 
piaca of adhasiva tapa of trstda naaa "Transport* 

JO (adharing littla to tha akin and causing no 

dalaaJLnation of thm homy layar) . Biopaias of tha 
application sitas, as wall as of a control skin ragion 
without application, ara takan with a -Punch biopsy 
punch 6 mis diaaatar and ara fro sen in liquid 

25 nitxogan. Tha antry of tha aicrobaada into tha horny 
laygr ajid tha folliclas ia than daaooaatratad, using a 
fluoraacanca optical aicroacopa (photoaicrcacopa IX1M, 
Xaias, Wast Garaany) en daap-frosan vartical akin 


15 

3 actions 10 m» to IS pa. La thicJawaa, product with tha 
aid of a cryeaicrotoe* (Cryostat Bright, Bright 
Instrument Ccapany Liaitad) . 

The results obtained axe tha following! 

- aicrospheres 24 ^ la diaaater raain localised 
on tha aurfaca of the skin without aataring it; 

- aicrospheres 9 ^ to 10 in diaaatar have a 
tendancy to collect around tha 2ollienlar canalsj 

- aicroapharaa have b*«n able to be 
selectively placed inaida tha aabeceoMU follicles; 

- microspheres £rta 1 to 3 a tendency 
to enter both tha homy layer and tha follicles. 

Tast Ct 

Teats vara carried out to establish tha 
relationship between tha aise of tha microspheres and 
thair entry into tha homy lsyer and tha follicle*, in 
tha rat. 

These taata eeploved pcly-J«elanine microspheres } 
three saaples which had average diaaeten of 
approximately 2 »>, 5 m» » ^ respectively were 
tatted. 

Ths^i^croapheres ensployed axe prepared by 
erosilAJMt; poly-j-alenine with tha aid of 
glutaxaldebydo. This eynthosis is described in French 
Patent 2,330,250. These microspheres axe than aada 
fluorescent by an intermediate reaction of 
hexaaathylenadiamina. with the residual aldehyde 
functional groups prasent at their surface, followed by 


n 

a ruction with danayl chloride. ?h»> aicrosphaarss 
obtained axhibit a very hcsog-en&srus pc^rarful gxt*«n 
fluoraaconca in slfcraviolat light. Thena sicrospharss 
hav^ tha following characteristics! 

- aaspla Is disaster ■ 1.79 t 0.96 *a (90 % balcv 

2.9 

- aaispls 2t diiUMtar « 4.8 t 1,1 itt a (90 * .balcw 
5.1 prepared according to 2^Lan:ple 1; 

- aaucpls 3i dias*ter « 12.4 * 2.2 (90 S baicw 

15.1 m») • 

Thaaa sis© aaasuzasanta wra daterrinad by tha 
fluoraaanca iaag* analysis technique uainga •Qoantiaat 
520" apparatus maxkotad by Caabridga Xnatrussants Co. 

Tha application protocol sxployad ii tha 
followiagi aftar anaaathaaia with pentobarbital 
(30 ag/kg dosa) , 5-ca 2 application sitae axa dftliaited 
by a plaatic ring bonded adhaaivaly to tba back of the 
ICO female nuda rat ( 170-180 q araraga weight). Tba 
various auapax/ ion* axa applied for 2 ho una , in a 
quantity of 5 to 10 ag/ca 3 , inaid* thasa aitas. In ordar 
to taat tha influanca of t 3«ag* on tba an try ot tha 
poly-£-alanina fticroapharas into tha aabacaoua 
folliclaa, thk application ia carriad out by comparing 
two aaasaga period* t ona minuta and fiva ainutaa » Tha 
aniaal ia bound throughout tha axpariaantal pariod In 
order to avoid any contact with tha region of 
application. At tha and of 2 houra, tha axneas product 
which ha* not antarad tha akin ia carafully rraovad 


vith a cotton-stick; thxoo v^ry slight applications of 
a piece of adhesire tape of trade aaxs •yrsnapora' 
(adhering little to the akin and causing no 
dtflaal nation of the homy layer) to the akin surface 
ajra than carried out. Sio^aies of tha application 
regions are taJcan (6 in diajsiatar) and fros^n in 
li<iuid nitrogen. Tha entry o£ the aicrosphoraa into th© 
horny ar*d follicular ccspartxent9 is than established 
using tha fluorsacanca optical alcroscope on dsep- 
froso-i vertical 6 kin auction* frca 10 *a to 15 >*a in 
thickneas, producod using ths crycalcrotoaa. 

In ordar to tsit tha influance of the carrier on 
the entry of the polyj-alanine aicroapheraa , the 
latter are forsulated, at a concentration of 10 * by 
vaigfat, in tha following carriers i 

1) Aqueous gal vhich lias tha folloving 
f oraulationi 

Crosslinked polyacrylic acid sold under tha trada 

naae -Carbopol 940' by Goodrich ar . 0.4 g 

Sodiua hydroxide (aqueous solution at a 
concentration of 10 % by weight) 2.0 g 

Watery* • "°*0 ff 

2) Wa^p^ailicona carrier consisting of i 

Water v . • . . 5 • 0 9 

Silicone oil sold by Dov Corning under tha 

reference •Q2-3225c* • 5' 0 » 100.0 g 

The results are as follow i 

a) in suspension in the aquaous gel, aicrosphares 


2 ^ la diaaatar entar the various layars of t:^ horny 
layor as wall as in* Ida tha follicular c&aalSo 
slcroepharaa ara rarely proscnt In tha Lcray layur, 
aftax one ainuta's a&saaga, and ax* lccatad rathsr at 
tha entry of tha follicular canalaj this tanc&ncy to 
entar tha £ollicl«a La slightly sacra pronounced aftar 5 
ainutds' aaaaags* Hlcroapharaa 12 in diasotar entar 
naithar tha homy laysr nor the follicular cai^-la. 

b) tha vater^siliccna carriar has an influx nco on 
tha antry of tha 2-^a aicroapharaa i tha littar ara aord 
nuaaroua injida tha aahac&ous folliclaa and exhibit a 
unifora distribution in tha homy layax. On the other 
hand, with thia earriar, practically no S->*a 
microspheres are found in the horny layeri they art 
located v^ry daep in tha folliclat in tha vicinity of 
tha sebaceous glands; in this caae, aaaaage also haa a 
beneficial lnfl'ienc* on the entry of tha aicroapherea 
into tha follicular ccxpartxent. &a in the caae of the 
aquaoua gal/ adcroepheres 12 in diasetar antar 
neither tha horny layar nor the folliclee. 

Kxaaplea 1 to S below daacribe procaitaa for tha 
manufacture of poly-J-elanina microapherae, flu^reacent 
or f illad r ^ ^h active product a and having tha dealred 
diaiMter;: vp^ ' 


Erasaratlon of fluoraacftnt polv-a-glaaina mlcrospha^ft 
£tat!3 \ i ?rap<iration o£ poly-£-alaaina spharsa la 
auapanaion. 

1125 g of toluana, 444 g of tert~butanol and 
0.75 g of eocolyaar (octadacana/aalaic anhydride) (sold 
undar tha trad* na»© •PA-18' by Gulf) are introduced 
Into a 3-li tro rasctor ©<juipp*d vith an anchor-type 
atirrar vith a diaxet* r o£ 90 n, a nitrogan inlat, a 
dropping funnal and a distillation coluan haad. Aftar 
haating thia aixtura to 70°C, ISO g of acrylojalda ara 
add ad. Tha taaparatora is chan raiaad to 100 *C and 
.90 a! of tha aaactropa aixtura (%rat«r/toluana/tare- 
butanol) ara diatillad off. Aftar tha and of 
"distillation, tha raactioa aixtur* ia coolad to 8Q # C 
and tha atirring rata ia adjuitad to fiOO raWain. A 
aolutioa of 3.30 g of pctaaalua tart-butylata in 62 g 
of tart-butanol is than addad cvar 10 aimitaa. The 
dropping funnal ia rinaad vith 75 g of toluana. Afoar 
atirring for 5 houra at B0*C,-tha matarial io allovod 
to return to aabiant tazcparaturo* 11*25 al of 
conctntrataid hydrochloric acid ara than addad drcpviaa 


42 g of an aquaoaa aolution containing 25 ft of 
<7lutaraldahyda ara addad to tha auapj&aion of pcly-0- 
alanine aicroapharaa thua obtainad/ ova. 30 ainutaa, 
vith atirring at 600 rav/aln and at a taeparatura of 



50 °C. After stirring has b»ta continued for 4 hour a at 
this taaperature, tha suspension is allcrtwd to ratum 
to aabisnt tamparaturo • 

After settling, the supernatant solvents ara 
rti5v»d and tha microspheres are vashod t^ice vith 
SCO-sal por^ioru2 of ethanol. Draining after each washing 
it carried out by cantxif ugiiig at 3/500 r#v/s±ru A 
washing with 15 litres of vatar ia than coxriod oat 
continuously and the water is than rtsooved to a final 
aixture toIum of 600 *1 ia r*achs>d. 

?ha crcselinJced poly-£- alanine ii than dried by 
frfMiia-drying and 135 g of a white powder, are obtained, 
isi which the dia»etar of the microspheres is on average 
4.80 x 1.1 jjjq, detarained by tha iaage analysis 
technique using a "Quantiaet 520' apparatus aarketed by 
Caabridga Instru&ents Co.. 
Stage C « Reaction with l,fi-diesinchsxa:^e 

20 q of 1, 6-dlaJSLLnohasane axe added to a 
sue, insioa of 20 g of the poly-£-alanine spheres 
obtained in atage B In 100 g of water, atlrring is 
continued for 24 hours at anblant tasparature and the 
aaterial it then drained on i &o. 4 glaas sinter i 
lastly, it/|S|gwshed with water until the aqueous 
washers ara it a neutral pH. 
Stay D i Fixing of tha fluorescent product. 

The Microspheres obelised in stage C ara suspended 
in 80 ad of pH 8.9 buffer solution (270 ml of 0.1 X 
BaiiCO; 5oiution brought to pa « 8.9 by adding 


approximately 30 ml of 0.1 a aolutica ef aa^CS,}. 3 g o* 
dAneyl chlorida in solution In 00 g of acatoaa ara 
introduced into this suspension. ?hta aixtur* is haatad 
for 10 siautai at aolv*nt reflux &ud ia than drained on 
a no. 4 glass sintar &zd firjsily rash»<i vith acotona 
until all tracsa of dansyl chiorida h*v© disappears* 
frca tha solvent vaah, sonitcr*d by DV detection at 
250 ns. Tha apharaa are fimt dri&d ia air and than 
under r^uc*d praaaura at siafciant toeaparatura. ?fca 
final colour of the aicroaphares, ia light ya 1 1 o«w . 

FSBMritlqn o? POlv-g-alsnlna ■iepj t aharee ■ filled 
baeioyl tMrofijde 

atfi..ra_A « Preparation of poly-^-alanlne spheres in 
sua'pansion. 

7hia ataga ia identical with stage A of Sxaaple 1. 
fiMSft-fi « Cross linking of tha poly-j-al&nina 
sXcro spheres 

18 g of aqueous solution containing 25 % by weight 
of glutaraldahyde ax* addad steadily over 13 ainutes to 
a suspension of poly-j-alaai»e aicrcapharaj obtained in 
stage A, kapt vigorously stirred (800 rerv/aia) axd at a 
temperature ofJsO'C. After atir-ing has b*en continued 
for 4 hours at this temperature, the suspension ie 
allowed to return tu ambient tessera ture . After 
settling, the supernatant solvents are roaoved arid tha 
aicrospharea are washad tvica with 500«al portions of 
at v anol. Tha draining after eseh washing ia carried out 
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by centrifuging {3,500 rav/ain) ♦ hashing with 13 litres 
of wator is then cfixzi&d out continuously and the ^rntar 
is then rt^cv^l until a final aixturc vclu^Q of SCO ad 
is reached. The svollsn pclymr is finally dri^d by 
5 f rM39-<irying and 122 g of vfeito povdsr art cbt^Lrjd, 

in vhich th9 diaoat&_ of tho aicrcepheres is on ararag^ 
4.05 i 2.02 ^3/ aeagur&d according to tfua s&sa sathod 
&s in Stage 3 of Sx&cple 1, 

Sta^a C i Reduction of th$ residual aldehyde functional 
10 groups. 

2,2 iitra* of tratar ora add*d to 150 g of 
crosalinXed poly-£ -alanine aicroapher&s obtained in 
ataga 3 and are hcaogenisod by stirring. Aftar ccoling 
to a taaperature of beti^eer 5 and 10"C, a cooled 

15 solution of aodiua borohydrida in vater (5.2 g of JU£H< 

in S00 al of vater cooled to 5*C) is added slcvly. The 
reaction alxtura is kept bQtw&n 5 and 10 f C for 5 hour..; 
ajvl tfaa pH is than brought to 7 by adding acetic acid. 
Aft^r centrifuging thm alxture and dispersing the 

20 solid residue in 450 al of vator, it ia subjected "to 
continuous washing with 5 litres of vater (v&jhlng in 
an •Aalcoi^* csll ©quipped with a 0.2-^a Diapor filter, 
prassurs i^Pftrs, stirring throughout the washing)* The 
hydreted iaicrospheres ere then dried by free as -drying. 

25-, Tha absence of colour in the presence of flchiif's 

' ' . : reagent m&kea it possible to conclude that the residual 
aldehyde functional groups have b*<an reduced. After 
analysis, the diaaetar of tha aicrospherea ia identical 
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vith that of the original aicroapharas . 
gpa?9 D i Introduction cf the active product. 

44.3 g of banaoyl peroxide (75 % by freight 
grad~>) are dissolved in a aixtur© mad© up of 1125 g ol 
5 acetone and cf 375 g of vater; 50 g of thj 3Licroa?Ker^« 

* prs^axad in staga C axa than suspandad in thia 
solution, Ths suspension is concentrated in a rotary 
evaporator at reduced pressure, at a t*fiperature not 
©xre^dJLng 35"C, to a total veight of 2S2 g of 
10 suspension. 

Tha benzoyl parcxida content of the suspension 
obtained ia 9.1 % by treight. 

Procuration pf poly- a-alanlna nlcrosBharai filled vlth 

LS frer.svl nicotlnftta. 

gtaceg X to C t Preparation of tha microspheres. 

Stages A to C are carried out as in Xx/-:sple 2. 
gtaao D i Introduction of the actiT** product, 

2 g of benzyl nicotinata are dissolved in a 

20 airtura jaade up of 40 g of water and 40 g of ethanolj 
10 g of microspheres prepared in Stag* C are than 
suspended Ui~£hL* soKtion. The suspension is kept 
stirred f or ^hours and tha athanol is then reaoved in 
a rotary evaporator, tha toBpersture being aaintained 

iT at a valua below 35*C Finally, tha microspheres are 
dried by frees* -drying. 

F r pp*-^* 9 n qf ^clv-* -alanine sicrosphgea a filled with 


fcgpEYl nlcptlMtt« 

Stagaa A to C &r$ c&rri&d out as in 22Aspl» I and 
■ ta # i D for Introducing banayl nicctinata &a active 
product, a4 In laaapla 3. 

PrQc&xitioa of tN3l y-«-*lcnt^5 adcrosohsrag vith 
rgtinolc acid 

Stacrag A %n q j Prac^ation of the aicrospherea . 

Stages A to C ara cajrri^d cut aa in Sr^apl© 2. 
Sta^y D i Introduction of the active product . 

15 xq of butylhydroacytoluane (antioxidant) are 
diisolT^d in 30 g of 1, 2-prcpylar.a glycol at a 
tiarpexatur^ of 30"C. 24 ag of ratinoic acid are 
dissolved in 10 g of th-o airfare obtained abovw, at 
ambiant temperature, under Argon and in toe absenca of 
light. Tha eolutier obtained is filtared vith tha aid 
of 0.2->» •Klllipore* filters. 3 g of tha aicroapheroa 
prep^ed in stag© C arc suspended in thia solution in 
tha abaenca of light and under a strsaa of argon. 
Mix i ia carried out vith a spatula. Aftar tiro hours' 
Abac ion, a yellow povdar ia ebtained. Detarsin - 
tion of r^^noic acid In the spectrophotometer 
(x -» 358.8 i|§| after deaorptlon of tha active principle 
Into diaethyl aulphoxid . 

Theoretical eoacentration i 0.16 *. 

Calculated corvcantr&tion t 0.137 %. 


Calculated concentration? 11.3 5 <u* 
*i3tamiruitica 230 aft-sr suspending la ot^noi) . 

- •* ?^ . r ^ ^ * n - - 1 ft w - - - ***** ^ ' " 1 W f* T ? ^ W - J 'I ? <* — -I *ff U 

St -act 1 s 5raparation of rha solution of -ictivj 
principle • 

330 of 3ii-tr^ru3 rctinoic acid ar j dissolved in 
3 al of I, S-dlchlorfrathane, in tha ahsancs of light. 
< tac9 1 t Coating c£ tiw» actiro principle with fatty 
aubatancQ aacro a pharos . 

4.75 g of triataarin and 250 of glycerol. 
scno3t©arata aro Introduced Into a atalnlesa fltaal 
rs&ctor pro-vided vith a altrcgsn Iniat and »quipp^d 
vith a aagnatic stirrer and a heating plata. liiaing is 
corri^xi cut sy stirring at a t^usparaturs of 90 9 C. Tha 
solution of active principle pxspar^d la 3tag« A is 
tivin add^d in tha at* ones of light. Tha sixtur^ 
obtained Lb kspt stirred at 30*C and ia than blown, 
undar a nitrogun pra««ux« of 7 b^rs , into a apr&ying 
noasle connected to th* reactor Apparatus - l/4 
JCO-5S-8U.BI5I-SS*, Xaani) . ?ha aicrcspharsa consisting 
of zhm ratinbie acid coating with tha aixtiura of 
trist^Arin-glycorol aonoat&^irata fatty subatancaa ara 
thon fcrs^sd dcrtrastr^aa of this spraying cossla inaida a 
filtration chamber (lsngthi 85 ca) and ar-a than 
cellsctad on a grid (!£i.lli?oro, 24 ca in diflr^itor , 


prsf orally, u T730 SS3 2'}*). A ^llctf-rsiour-yd pc^dsr 
4,3 cbtain-a<i. ?ha ratincie r*cid content $£ t^a 
aieronpharss obtained is 2*7"^ ^ >y «*aight. cia^cs^nr 
cf thu solcrcspharsa , dat-si^ai;:. >d by i^aga onAl-^is {VC?- 
Vidaoplan Apparatus, 2cntro«) is <f.43 $ 1.03 -^a. 

S sArm la 5 to 13 balers r^latus CO -h-a pr^p-axst ics of 
ccsMtic or pharaacautical ccrr^cs i ticr^ frca 
-iicroapheraa fillad with actios product and pnap^r^d in 
Sx&splss : to 3. 

?nwmtlcn Qi ^clvf lfictid9-co-<7lycolid«l alcroaphqrg- 
filled with S»r3-q-admnt7 U4^thogvtih*nvin^- 

0.3 g of poly(lactido-co~glycolida) sold by 
Lai pent undar tha trada nasa of "Ztodiaorb 305 C BL B and 
5 215 o£ 6«(3-{l-ada2naAtyl-4-fisthczyphanyl) J-2-naphthoic 
acid axa diaaolT^d in 13 id of aatbylana chloride. Tha 
orgarJ.c solution cbtainad is oanlaif iod with aschanical 
stirring (2000 rav/ain) la 100 sd of ah aqu&ou* gal 
containing 0.3 g o£ hydroxypropyl eallulose aold by 
Aqualon uadar thm trad* nana of °22ucal H7" . Stechanicai 
stirring It continued for 2 houra, which parasite th» 
progrostivfi|jutd complata evaporation of sa#thylon^ 
chlori !•» 

Tha oicreipharef obtained ara riacovar^d, vuhed 
thre* tiass with dlatillad watar and frooaa-driod. Tha 
also distribution of tha aicrogpharaa obtained by thia 
aathod is analysed with a isicroaccpa. Tka diaaatar of 


^-■'■■. ^n A to ^ a Prap&raticn of tha nicrcsphorss * 

3:-q^3 ;^nd C ar** c arr out In Irajspla ~ 2 . 
-? ; ;aqn •*) i Introduction o2 ths acz-U^ product . 

37 <S sq clcnidiaa hydrochloric^ are dissolved 
la 15 q of vatar in th£ obsancL of light, and 3 g oi 
slcrcsphsras ^rapar->d in st^q-3 C xro than add&d ro 12 g 
of sLbovta rtoiuticn. ixisi^g is carried cut with a 
apatula. Xftar 2 hours ' ii^aorption a vhita powder ia 
cbta~i*d. Th3 ^icroapharsa &rs thsn dried by fr^asa- 
drying. Da^mination c£ clenldina hydrochloride in tha 
finJ.3h^d product is carried out by E?LC analysis aftar 
dsaorption of tha active principle. 
Calculated ccncsntr&tion t 1 

Preparatio n of colv-a-«laiilr.» ^lcroflphgrei ?iU?d YiSh 

gtqq^s \ to C i Preparation of tha aicroaphoroa . 

Stages A and C or* carried out as in 2xas?la 2. 
staoe D t Introduction of tha acti^ra product. 



aixtura aada up of 75 g of athanol and 75 g of t/atar. 
8 g of poly-£-alanina apharaa obtained according to 
stags C axa introduced into this solution, Tha airtura 
ia arirrod for 1 hour In tha rotary evaporator and tha 
solvent is than svaporatsd off antil a gal is obtained. 


-bo srpbarss la batmen 1 .oa-i ;3 

diasatcx of b^t-tr^an 3 and 10 >a. 

-ha capsulation la ch*ck»d La tha -oUc^iag 


:sr t 


2) ; ^-r^tioa of tho ."jlercs^a^Tid cy optical 
•licroscc?? (iluoraacaiica) a^cvu fluorescent opharea and 
the aboenra ox ircxJ crystals o2 sctiva principle, 

3j inspection by aiecr.rca aicroaeepy coafLssu tb* 
afeiacea os cry^ala out a id* w 3^r^ 3 a*d tia abaanc* 
of crystals ca tie aujrfaca ta* spharoa. 

To o*&laaU» th* dagr^s of aoc Adulation of tfca 
active principle ^ t^s aicroap'aarss , a aaxple of tna 
aicroapis«« obtained aScva (100 29) is «rtra<rs*d vith 
tetrahydrofuran (3 nl) , it is than filtered; th* 
iiltrau is analysed by high perforaaaca liquid 
carcaatograpnyi tha d*<pr*a of sncapaulation of «-£3-(l- 
ad a=^tyl-4^Uvox7Pbacyi) J-2-a*phthoie acid la 0.73 %. 


t 


f 11 ^ retlnolc ftC^l • 

Kicrotpbar*! filled vith retinoie acid can he 
obtained bi||b* ; »«^ao<i °* preparation ez in 

Sx/mple 91^ 5 W of S-l 3-( l-ada»a»tyl-4- 

M thosyphenyl)]-2-n*Pnthoic acid axe then replaced by 
2 sg of ratinoic acid. 


: ^ r ^ 1 -3 h ^ n v 1 1 e ^ t Q ^/ n c ^ g asi 

^Slcras^hor "-3 wira prepared xrca xrriglycor idos , 
naxaly a iiydrcgsinfltaKi j^ila oil raaricatod ur.^r -cha naiaa 
or ^'o^tijaji 134" by "v^^it ncb^l, b7 a scrayir.g 
7rcr.-^r> -,rith r.id of a p«33uri:i©d spraying unit. 

r^* triglyceride and tha actira rsrinciplO/ nasal y 
a-fcsa.tyiph^riacatori'acariaida -at a concentration of 
12 % Jr/ vniqht ralatiTs to tha y*ighc cf triglyceride, 
r ^ro sad It »d -it 30 *C und=*r nitrocan ataeaphaara a^d la tha 
ohaanca of light la a tharneatatad 3tai"'i«ss 3t©«i 
rsactor. ?hs Jboltan :alzt:irtj is pros-all^d with nitrogan 
(0.3»IC 3 I^Pa praa-iura) tip to ths> ncssis at a cartels 

rata and tha spraying is carried out at tha aossla 
undar nitrogan praaauna (3x10* £Pa praasurs) . 

Tha spraying 13 carri&d out In & sHisd 3t~ainiw33 
at^l vassal which h&a a tsscpsratura gradient frca 
approxL^sw^ly -lSO'C at tha bottca to 20*C at tha top, 
TU.3 gradient la craat^d by prtrriots introduction of 
liquid nitrogen Into tha bottca ci tha T^aaal. 

Aa a ganaral nil*, d&parrflr.g cn tha typ* of acsaia 
*?hich Is c hot an, tha apraying altrogan jr«iaura and tha 
f lav rats of/ tha llguid dataraina tha avaraga diaaatar 
o£ tha apharaf obtained, Thua, thai lowar the flow rata, 
tha oaallar tha dropleta laaving tha aossla and, 
cene&quantly, " "3 microsphiartaa at tha bottcsa of tha 
vassal, Turth&raora , tha highar tha spraying prtsseura, 


« ? . - * « * :v:;; til- } *,o ^ 


• M low 10 i'aa properties of *ctivo ? riaci?U 
iacO--?ora datajniz-rfi By hlgi -^rscrz-ica 11 

^> - rsa .liresawrrsftiv* *^ oatstoliahod iJ i3 *. 


"1 


jticreapfcara sujjwnaioa pr-3?ar*d acccrdir/j %v 

2 2 " g 

900 7 

Croa»linfcad pciyacrylis acid jcid usdar ^ tra£a 

ivaaa "CJurtopol 340' by Goodrich 2.5 g 

-5©4ira fcydrcxid* q.3 * 1 

*han applied to ti» o^ia iy a«Baga ustii it 
aators ccsplataly, t*ica daily icr 30 daya, 
^parstioa has willent antiacaa propartiaa . 

flTTTO 1 * 13 

X 9»i "i« pr»p*r»d by jIt'thj tha following 

Mlcroaphar* sviipanaioa pr*p£r»d cording to 

-ra^lo 2 232 

4-43 

Satar q.a • 

TTfcea ap?liad to tha 3kia by aaaaagg until it 


£3 


5 2 

'2xj*z&±& 2 * 


csd solyacryllc scid sold und^ tratto 


mss > curbed 1 240' ^ G^drieh 3? , - . 32 5 

4 . , J . 4 ::q 

^2 ^acar 9 

Sodi ^ hydroxide q. 3 . • • * 

Ufcaa a?pli*i to t*« by toawag* until It 

w -a dail^ 30 days, 
preparation fat* «e«U«uit anti»cM prop^rtiaa. 

A gal ta pnspartvd by aiaing tha ficllcwiB* 

Kicrosphoro* prapAr^d according to 
^Ls^le 3 (as a*ry...aa or* n*coas»ry) 1 9 
Cro. 8 lin**d polyacrylic acid aold u^dar th. trad, 
naa. -Carboisl 9*0' by Goodrich 37 .... 0-4 <J 

100 g 

Wat«r q.n 

5H - 7 

SodiaB hydroxide q.a 

capl.fly, twic. daily for 30 daya, to cartas parts 
of th. body, for tto thi. preparation 

contributes to a*>^Lag lhaa firasr. 


26 c 


-3 


3-3 

uhaa applied to <iba ;iMs iy sasaaqo 
"stars ccst^iataly, -iaily 2ox 30 dayflf tHii 

^rasara^icn has sacalljat -jitiM&a ?rc«rti.-»n. 

Uicroaphersa cb'Lair^c in 7» s :u*n l3 *i j0 <J 

* "Hue 3 1 0 3$ rcul 33 ^ * ^ 

10 ~ ^ar^ir q.J 100 5 

tfhan applied to the akin by a*ae*g» until it 
©nt^ara cc=plately# t^ica diiiy fcr 2 tr 3 v^exs, this 
prapAratioa ^ assailant antihypertensive prcpartiw . 

15 " a gal i3 ortsp&r^i by ai~iirg tha following 

ingrodianta 1 

- ^licrosp^rss ob^air^d in S^jsapl© 7 17,24 g 

- Csliulc** darivati^aa sold undar th* tr&da aasa 
•Siucal* by 3arcul$s •••• g 

2C - *at©r * 15.22 g 

- Propylene glycol q*s 100 9 

Thia «*t"i» applied t^ica daJ.ly to * acalp which 

ha a undargcSlfca coaiidfrr&bla hair Icaa. a£tor 3 ^onthj' 
trMtaant at- a rata of 1 al p^r application a 


3 


ignlficant Laprovaaaat ia not#d. 


;» <jal is praoAn&d by 3i=ix^ — — •w* 


1.3 n 


. Ollulaaa darivati™ sold usdar tfca %rad» ^ 

, v.. , =j 

. ... ioo «j 

- jjtar <Z-z 

:<-v^a appliod to tiw Kiiir. Sy ^ afi « ^" — 

pr^icies ha* «eoiisat insiaoM 5 rop«i«i-M. 

A S*i is ?ra?Ar^Ki b? zLzizq tta follows 

ir.gradianta i 

- sicrospiaKa* pra?*r-J*i according to 

15 g 

2si=?la 3 

- Cro»llnkKl polyacrylic acid sold uadar th* 

•Carbopol 540' S?y Ccodxich 37 0l * 

10C 

- Wdtar q.3. 

- godiua fcydxoadda q.» P 3 

*h« applied to tha skia by a*Jaag» <^il il 

^uri complata.ly, twlc. d*ily for 30 to?*, tbii 
prt»P*xatioa-,h*i •xc.U.nt wtiaciv. proportion. 

A gm^l^'p**©**** by aiaing -ha following 
irigradiantfl i 

- xierosph«r»« prtparod according to 

5 

Sxaapla 10 

- CwoiUnlwl polyacrylic acid sold under tba has* 


"JAX&opol 340 s bj GaczxLsk 2? - 'i 

100 

^ TJator «»3 • 

. - Jocli'^ >7tircr>i.:-.: ".'J- ♦ »••■> 

or.t-r-j c^X^r, — 20 days, «^i3 

? r->=ari'iioa ^ c=c:» lions ^l.-icaa fzc$9«ii>a. 

; 4 <pl .13 proparad raising ^$ iollcvizg 

2X22^13 U 20 3 

- Cr= B 3lirJc*d polyacrylic acid gold uriar tfca 

•Csrbopol 940* fcr Goodrich. 3? 0.4 g 

100 q 

- Sc^iiua aydrcxida ^-3 pa ■ < 

;nv.-.n appli-ad «> tha akin by aaasaga ua^il it 

aatars cc=?i3t3l 7 ; t*ies daily 2sr 30 days, this 


t^ua group conflicting secants ior -^atir.n xcza, -j 
«rjia forcing agaats, sgaat-3 'isr -^r>atia:j Xsi:: 
oatii-oagaia, astriagsntia , iaal2siol:ic3 , "*ativ .2, 
antihypertensives, antianginals vasodilators , aetata 
for trsatiag cardiovascular disorders, :uitiin21a=c^tcry 
agents, antialisrsa:^, antiprvLriora , gr cvth doctor- of 
■^ptidic cr orotainic aat\ir;> , nonroatisulaata / 
antidepressant aganta, ^itxiral cca^pccads <5j2slcT@d ia 
naurcfciological raaaarcn, anaMta-atica :iad aer^cr^ 
steroids . 

3. Ccspositicn according to Clais 7, characterised ia 
that it ccataina ^itaaia ^ r ratinaic acid or caaa of its 
derivations, or banacyl ^roxlda, a.3at for treating 
acna , 

9. Composition according to Clain 7, characterised ia 
that it contains aiaoaidil as aatilcoa or hair rt^rcvth 
agant aad S-cArboj^rt^icy^t^iaa or octspiro* aa 
aatisaborrhaic agant . 

10. Ccrpoaition according to Claia 7, charactaris&d ia 
that it coataina nystatin ox eccaaxola aa antifungal, 

11. Coapoiitien according to Claia 7, charactariaad ia 
that it cont^iw aluainiua chlorid* as astringent. 

12. CoopovfSnfi according to Claim 7, charactariasd ia 
that it contain* •rythroarycia cr tatxacycliaa aa 
antibiotic. 

13. Composition accrrdiag to Claia 7, characterised ia 
that it contains vidaxabf ni aa aativiral agaat. 

14. canpoaition accor ^ng to Claia 7, characterised in 


1 


that it contain ^Icr-idiso :^»irccal.5ri4* - ,J 

53. c«peii*ioa according to Cia^ ?, cliarsctariaod ia 

ttoataiao iradi-rynirji 03 vasodilator. 
• : .. cestsoaitioa ^eccrd^g to --i.iis ?, CAaraetsriswi i» 
-. : .. r - i5 ^a-.i;.- - ^tiia or saclrriiaias -:rovr? f ia 
>articul-r '.r^starxo r- a ,. is agtant Scr troatir.? 
ariic?-23cular si"crd3r3. 
_ Ce= 5csltion .-.ccordir.a to Claia 7, ciaract-tirisod ir. 
V-'a". it eor.taiaa .us par in sr- iydr«or;i30Ra or i-a 
d.irivitiraa as aatiiaf lasaatory ag*at. 
10. ccxposisiea .-ieserdiag to Claia 7, characterised in 
tiat it contains a ch^csoglycata aatiallaxTaa. 

19. C=?oiitloa according to Ciala 7.- characterised la 
l-h.-.^ it centals* a phonotaiaaia* dsri?ativa as 
antipruritic . 

20. Ccspoaition according to Claia 7, eharactarisod in 
xhat it ccatairj ths apidarsie grevth factor as 
qrrvth r&ctsr of -*aptidic natars. 

21. Ccspoaitioa according to Claia 7, characterised in 
chat it coataix-s caffaiaa or taao^hyilina as 
Muroatisulaat . 

22. Coapotitioa according to Claia 7, characterised ia 
•tkat it contain* 'a lithiaa ualt as antidapraitant . 

23. Ccopoaitioa secor-'iag to Claia 7, charactariaad ia 
t:-..at it contains capsaicins aa natural corpennd 
aeployad ia aaarobiologicai research. 

2i, . Cospositiec .-according to Claia 7, char -ictari sad ia 


